Key indicators: single-crystal X-ray study; T = 293 K; mean (C-C) = 0.003 Å; R factor = 0.044; wR factor = 0.117; data-to-parameter ratio = 11.5.
In the title co-crystal, C 22 H 14 O 4 ÁCH 4 N 2 O, the 1,1 0 -binaphthyl-2,2 0 -dicarboxylic acid (BNDA) and urea molecules are connected via a system of hydrogen bonds into a chiral twodimensional polymeric structure parallel to the (001) plane. As the crystal is centrosymmetric, it consists of alternately stacked BNDA-urea layers of opposite chirality. The urea H atoms trans to the C O group are bonded in a chelating mode [R 1 2 (6)] to the carbonyl O atom from one of the carboxylic acid groups which, in turn, acts as the donor of an O-HÁ Á ÁO hydrogen bond to another urea molecule. The [010] chains thus formed are further connected via an R 2 2 (8) hydrogen-bond motif formed between urea and the second carboxylic acid group of BNDA.
Related literature
For information on inclusion compounds of 1,1 0 -binaphthyl-2,2 0 -dicarboxylic acid, see : Weber (1996) . For the synthesis of 1,1 0 -binaphthyl-2,2 0 -dicarboxylic acid, see : Weber et al. (1984) .
Experimental
Crystal data Table 1 Hydrogen-bond geometry (Å , ). are well known supramolecular substrates forming a large variety of multicomponent crystals. To study supramolecular interactions in the BNDA-urea system co-crystals were prepared and their structure determined by X-ray structure analysis. The two compounds co-crystallize in a 1:1 molar ratio with molecules located in general position (Fig. 1) . The BNDA adopts its usual conformation with the two naphthyl units nearly perpendicular [dihedral angle of 79.77 (5)°].
In the crystal structure, the urea molecule is involved in five hydrogen bonds -twice as an acceptor and three times as a donor (Table 1) . One of the cis hydrogen atoms does not take part in conventional hydrogen bonding but is involved in a weak interaction with the π system of one of the naphthalene units. The carboxylic group O1,C21,O2 is bonded to the urea molecule via the cyclic R 2 2 (8) motif. The other BNDA carboxylic group acts also as a donor to the urea carbonyl, however its O4 atom accepts two N-H···O hydrogen bonds which are a part of the R 1 2 (6) motif (Fig. 2) . The hydrogen bonds between urea and BNDA assemble molecules into layers parallel to (001). The hydrogen-bonded BNDA-urea layers are chiral and consist of homochiral BNDA molecules. However, the crystal is centrosymmetric and thus it is built from alternate stacks of layers of opposite chirality.
Experimental 1,1'-Binaphthyl-2,2'-dicarboxylic acid was synthesized according to Weber et al. (1984) . Slow evaporation of acetone/water solution of equimolar mixture of BNDA and urea resulted in colourless crystals stable in air and suitable for X-ray analysis.
Refinement
H atoms from the OH and NH2 groups were located from difference Fourier maps and fully refined. The remaining H atoms were positioned geometrically (C-H 0.93 Å) and refined as riding on their carrier atoms with U iso (H) = 1.2U eq (C). Data collection
Radiation source: fine-focus sealed tube θ max = 25.0º
Monochromator: graphite θ min = 2.8º 0.0344 (9) 0.0306 (9) 0.0346 (9) −0.0048 (7) 0.0069 (7) 0.0010 (7 
